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Abstract of JP2000256918 

PROBLEM TO BE SOLVED: To provide a polyester conjugate fiber having latent crimping property 
and suitable for stretchable woven or knit fabric having excellent stretchability and feeling and giving 
little fatigue in wearing. SOLUTION: This latent-crimping polyester conjugate fiber is a side-by-side or 
eccentric sheath-core conjugate fiber composed of (A) a polytrimethylene terephthalate free from 
trifunctional copolymerizing component and (B) a polytrimethylene terephthalate copolymerized with 
0.05-0.2 mol% trifunctional copolymerizing component or (C) a polytrimethylene terephthalate having 
an intrinsic viscosity lower than that of the component A by 0.15-0.3. 
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(57) [Abstract ] 

[Problems to be Solved by the Invention ] 

polyester multicomponent fiber where it held stretchability 
and texture which are superior, furthermore was suited for one 
for extension and retraction weave or knit material which is 
superior in thewearing fatigue property , possesses latent 
crimping is offered. 

[Means to Solve the Problems ] 

poly pick-up methylene terephthalate which does not possess 
tri functionality copolymer component (A ) with, 
tri functionality copolymer component 0.05 -0.2 mole % poly 
pick-up methylene terephthalate which is copolymerized (B ) 
or in comparison withaforementioned (A ) inherent viscosity 
0. 15 - 0.3 low poly pick-up methylene terephthalate (C ), 
latent crimping behavior polyester conjugate fiber . which is 
compounded in side-by-side type or eccentric sheath-core 
type 

[Claim (s )] 
[Claim 1 ] 

Below-mentioned polyester A and below-mentioned polyester 
B or polyester C,being compounded in side-by-side type , or 
eccentric sheath-core type latent crimping behavior polyester 
conjugate fiber . which becomes 

85 mole % or more of polyester A: total repeating units being 
trimethylene terephthalate unit , polyester where component 
whichsubstantially 3 or more possesses esterifiable functional 
group is not copolymerized 

85 mole % or more of polyester Brtotal repeating units being 
trimethylene terephthalate unit , component which 3 or more 
possesses esterifiable functional group 0.05 - 0.20 mole % 
polyester which iscopolymerized 

85 mole % or more of polyester C: total repeating units being 
trimethylene terephthalate unit , component which 
substantially 3 or more possesses esterifiable functional group 
is not copolymerized, inherent viscosity incomparison with 
polyester A 0.15 - 0.30 small polyester 

[Claim 2 ] 

component which 3 or more possesses esterifiable functional 
group , latent crimping behavior polyester conjugate fiber . 
which is statedin Claim 1 which is a compound of at least 1 
kind which is selected from thegroup which consists of 
trimethylolpropane , pentaerythritol , trimellitic acid and 
pyromellitic acid . 
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[0002] 
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[0003] 
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[0004] 

mBtttt£4rU fro, JgffiS^aaft 



[Claim 3 ] 

thermal processing doing latent crimping behavior polyester 
conjugate fiber which is stated in Claim l or 2, crimp with 
crimped fiber which is actualized, said crimp structure being 
crimp spiral structure , at sametime, crimp polyester conjugate 
fiber . where aforementioned polyester B or C is arranged in 
the outside of said helix 

[Description of the Invention ] 
[0001] 

[Technological Field of Invention ] 

this invention holds stretchability , elastic recovery , and 
texture which are superior, furthermore regards polyester 
conjugate fiber which possesses latent crimping which 
issuited for one for extension and retraction weave which is 
superior in wearing fatigue property . 

[0002] 

[Prior Art] 

Recently, request for functionality , especially stretching 
performance of weave or knit material the one step has 
become strong. 

stretching performance of this weave or knit material has had 
intimate relation in wearing comfort of clothing worn time 
andbetween pressure sense , those where for example 
stretching performance is satisfactory, because itcan follow to 
movement of body section elongation and shrinking of weave 
or knit material easily, is not a pressure sense , means to be 
able to do activity of worn time smoothly. 

[0003] 

Until recently, different kind or multicomponent spinning it 
does heterogeneous polymer at time of yarn-spinning , hot air 
processes after drawing thermal processing and the method 
which reveals crimp U.S. Patent 41 15989 number, is 
proposed to thesame 41 18534, Japan Examined Patent 
Publication Sho 45-375 76disclosure , Japan Examined Patent 
Publication Sho 54-42441 disclosure etc, still, but as for crimp 
yarn which is acquiredwith these method , as for dynamic 
property which is represented in bulk *stretch 
characteristic ,as one for stretchability weave it is a 
insufficient . 

[0004] 

On one hand, it possesses high crimping behavior , at same 
time, itcombines polymer of different 2 kinds of shrinkage 
ratio or shrinkage stress with the elastic recovery , or thermal 
processing after for example drawing as manufacturing 
method of conjugate fiber where the crimp fastness is high, * 
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2000-9-19 

method is proposed, concretely, multicomponent spinning 
doeswith different polyethylene terephthalate , cationic 
dyeability polyester and nylon 6 or other combination of poly 
trimethylene terephthalate and polyethylene terephthalate , 
polybutylene terephthalate and polyethylene terephthalate , 
inherent viscosity , method which relaxing heat treatment is 
done, is proposed to Japan Examined Patent Publication Sho 
43-19108disclosure , Japan Unexamined Patent Publication 
Showa 51-84924disclosure , Japan Examined Patent 
Publication Sho 61-15169disclosure , Japan Examined Patent 
Publication Sho 63 -44843 disclosure etc after drawing 
relaxing heat treatment , or furthermore through hot air jet . 

But, regarding to these method, as for polyester or polyamide 
which iscombined with polyethylene terephthalate although 
that itself it has elongation elastic recovery performance 
which issuperior, because it is combined with polyethylene 
terephthalate , as for structure elasticity which polymer itself 
has restraint being done, showing effect iscontroled 
completely. 

Therefore, regarding to these method, because crimped form 
is acquired, when extension and retraction strain which is 
given to weave or knit material is small relatively,although it 
shows high-level stretch performance which comes from 
crimped form , exceeding the morphology elastic recovery 
region , when load it does large extension and retraction 
strain , polyethylene terephthalate original elastic recovery at 
highest elastic recovery at time of 10% elongation 50%, 
Because there is only 20% reaching up to work recovery 
ratio , comfort good elongation resistant hand is not acquired, 
quality of weave or knit material is considerably impairedas 
so-called wearing fatigue , there is a problem that original 
shape of clothesdeteriorates. 

[0005] 

[Problems to be Solved by the Invention ] 

It designates that polyester conjugate fiber where this 
invention improved problem whichthis Prior Art has, held 
stretchability and texture which are superior,furthermore was 
suited for one for extension and retraction weave which is 
superior in thewearing fatigue property , possesses latent 
crimping is offered as objective . 

[0006] 

[Means to Solve the Problems ] 

In order that above-mentioned problem is achieved, 
compounding the polyester of different 2 kinds of oriented 
crystallization behavior , to side-by-side type or eccentric 
sheath-core type mutuallywith poly trimethylene terephthalate 
polyester which possesses elastic recovery performance which 
is superiorresult of diligent investigation, in comparison with 
nylon 6 conjugate fiber whichbecomes comes from crimped 



Page 5 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2000256918A 



2000-9-19 



[0007] 

TfEtf'Jxx^u B *fcl47K'Jx;*TJU C t 

jK'jxxt^ A:±imaL*tt© 85 *;u%a± 

tH'JXXt^ B:£MW SUHttO) 85 *JU%61± 

JUKAtttttSS 3 fiBl±*-r*J*#tf 0.05- 
0.20 W/o*14itlfc*'JlXf^ 

7fC«JXXx;U C:£«y EUHttO 85 VU%&± 

lcxxx;HSfiEttEffi*£ 3 ®&>±G?Z>m 

t;U A J:yt 0.15-0.30 /h^L^UXX-r/U 
[0008] 

[«wa)Hlfia>»sl3 

WJxxt;u a 14, gtRysuutt® 85 

)Wo&L± % #£L<I4 95 *JU%J»±*<HJ^L/ 

3 fl H±*«tf#tf****hT utt 
i^uxx-fju-efcy, ^-etJK'JK'j^uv 

7K«jxxx;u#»4<*-r*«IJ6»ttttte^« 

TLT/<9-«0>fc5XhU^ttttl4»»<fc 

So 

^fc\^°yxxf-;u a ©ffl*tta(^uv^pa 

:7i/-;U?g&+ 25 deg C T?»II£)I4 0.7-1.3 

a>ttBA<as-efc«. 

[0009] 



form , relatively in low stess and low distortion quantity, in 
addition to elastic recovery performance which is superior, So 
far, with high repulsion , stretch performance which has 
power hand wasachieved by structure elasticity which poly 
trimethylene terephthalate molecular structure has regarding 
high strain seeingkind of region which becomes problem as 
wearing fatigue , duringwearing which is superior and it was 
discovered that extension and retraction weave or knit 
material whichpossesses wearing fatigue property can be 
offered. 

[0007] 

This way, according to this invention , below-mentioned 
polyester A and thebelow-mentioned polyester B or polyester 
C, being compounded in side-by-side type , or eccentric 
sheath-core type latent crimping behavior polyester conjugate 
fiber which becomes is offered. 

85 mole % or more of polyester A: total repeating units being 
trimethylene terephthalate unit , polyester where component 
whichsubstantially 3 or more possesses esterifiable functional 
group is not copolymerized 

85 mole % or more of polyester B: total repeating units being 
trimethylene terephthalate unit , component which 3 or more 
possesses esterifiable functional group 0.05 - 0.20 mole % 
polyester which iscopolymerized 

85 mole % or more of polyester C: total repeating units being 
trimethylene terephthalate unit , component which 
substantially 3 or more possesses esterifiable functional group 
is not copolymerized, inherent viscosity incomparison with 
polyester A 0.15 - 0.30 small polyester 

[0008] 

[Embodiment of the Invention ] 

As for polyester A which is a component which is used for 
conjugate fiber of the this invention on one hand, 85 mole % 
or more , preferably 95mole % or more of total repeating units 
being trimethylene terephthalate , with the polyester where 
component which substantially 3 or more possesses 
esterifiable functional group is not copolymerized, poly 
trimethylene terephthalate is desirable even among them. 

When copolymerization ratio of copolymer component 
(bifunctional ) in said polyester A exceeds 1 5 mole % , the 
structure elastic performance which said polyester skeleton 
has decreasing, stretch performance which has power hand 
becomes rare. 

Furthermore, inherent viscosity (It measures with 25 deg C in 
ortho-chlorophenol solvent ) of polyester A 0.7 - 1 .3 ranges is 
suitable. 

[0009] 
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As copolymer component of polyester A which is used 
desirably, it can list the bi functional cycloaliphatic carboxylic 
acid etc like Afunctional aliphatic carboxylic acid ,1,4- 
cyclohexane dicarboxylic acid like bi functional aromatic 
carboxylic acid , sebacic acid , adipic acid for example 
isophthalic acid , naphthalenedicarboxylic acid , biphenyl 
dicarboxylic acid , diphenoxy ethane dicarboxylic acid , ;be 
-oxy ethoxybenzoic acid , p- hydroxybenzoic acid way as acid 
component . 

In addition, it is possible to increase diol compound of 
aliphatic , cycloaliphatic , aromatic like for example 
ethyleneglycol , tetramethylene glycol , pentamethylene 
glycol , hexamethylene glycol , cyclohexane -1,4- 
dimethanol , neopentyl glycol , bisphenol A , bisphenol S as 
diol component . 

[0010] 

As for polyester B which is a other component being used for 
conjugate fiber of the this invention , 85 mole % or more , 
preferably 95 mole % or more of total repeating units being 
trimethylene terephthalate , component which 3 or more 
possesses esterifiable functional group 0.05 - 0.20 mole % 
with polyester which iscopolymerized, as copolymer 
component 3 or more possesses esterifiable functional group 
poly trimethylene terephthalate copolyester where only 
component which is copolymerized is desirable evenamong 
them. 

When entire copolymerization ratio of copolymer component 
in said polyester B exceeds 1 5 mole % , the structure elastic 
performance which said polyester skeleton has decreasing, 
stretch performance which has power hand becomes rare. 

[0011] 

In addition, when copolymerization ratio of component which 
3 or more possesses the esterifiable functional group is under 
0.05 mole % , difference of heat shrinkage property of 
theaforementioned polyester A becoming small, because 
conjugate fiber which possesses sufficient latent crimping 
stops being acquired it is not desirable. 

On one hand, when it exceeds 0.20 mole % , deformation 
stress to increase in eachde formation process in yarn-making 
process , because yarn-making process condition deteriorates, 
it isnot desirable. 

Furthermore, as for inherent viscosity (It measures with 25 
deg C in ortho-chlorophenol solvent ) of polyester B, 0.5 - 1 .2 
ranges aresuitable. 

[0012] 

You can list for example trimethylolpropane , pentaerythritol , 
trimellitic acid , pyromellitic acid etc as component which 3 
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[0017] 



or more possesses the esterifiable functional group which is 
used desirably,, these even when using with alone may jointly 
use 2 kinds or more . 

[0013] 

In addition, when it is used for polyester B with 
aforementioned polyester A as copolymerizable Afunctional 
copolymer component , it can increase same component . 

[0014] 

It is used for conjugate fiber of this invention , as for 
polyester C which isanother other component , 85 mole % or 
more , preferably 95mole % or more of total repeating units 
being trimethylene terephthalate , with polyester , particularly 
preferably poly trimethylene terephthalate where component 
which substantially 3 or more possesses esterifiable functional 
group is notcopolymerized, inherent viscosity 0.15 - 0.30 
small thing is necessary incomparison with aforementioned 
polyester A. 

When intrinsic viscosity difference of polyester A is under 
0.15, difference of heat shrinkage property ofaforementioned 
polyester A becoming small, because conjugate fiber 
whichpossesses sufficient latent crimping stops being 
acquired it is not desirable. 

On one hand, when it exceeds 0.30, because elongation 
viscosity difference at time of yarn-spinning of 
aforementioned polyester A becomes large, fluff broken 
thread etc tobe easy to occur at time of multicomponent 
spinning , because fiber structural difference of the polyester 
A becomes large in addition in time of drawing , because the 
fluff *broken thread frequency of occurrence becomes large, 
it is not desirable. 

[0015] 

Furthermore, when as copolymerizable Afunctional 
copolymer component , it is used for polyester C with 
theaforementioned polyester A, it can increase same 
component . 

[0016] 

With above-mentioned polyester A and combination of C as 
for the conjugate fiber , when it compares with conjugate 
fiber with combination of polyester A and B, as for latent 
crimping becoming small, as for elastic recovery itbecomes 
small with crimped form , but originating in structure elastic 
performance which the said polymethylene terephthalate 
skeleton has, from stretch performance which has power hand 
is acquired. 

[0017] 

Regarding to this invention, conjugate fiber of side-by-side 
type or eccentric sheath-core type it formsabove-mentioned 
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polyester A and polyester B or C . 

conjugate fiber with option , melt spinning it should have 
done method which is formed here making use of spinneret 
which is stated in the spinneret , for example Japan Examined 
Patent Publication Sho 43-19108disclosure , Japan Examined 
Patent Publication Sho 41-16125disclosure of prior public 
knowledge . 

Especially, when side-by-side type conjugate fiber it forms, it 
seems that is stated in the Japan Examined Utility Model 
Publication Showa 42-1 953 6disclosure , if both components 
polymer immediately after discharging is connected uses 
spinneret which is required with spinneret directly below , 
because spinning stability improves, it is desirable. 

[0018] 

latent crimping conjugate fiber it is possible to form 
unstretched fiber which it acquires, through according to 
need , conventional drawing * thermal processing step and, 
furthermore administering false-twisting and/or granting the 
mechanical crimp it is possible as crimp conjugate fiber 
which has also actual crimp . 

In addition, high speed spinning doing, false-twisting doing 
portion orientation unstretched fiber which possesses latent 
crimping which it acquires it ispossible as crimp 
multicomponent fiber which possesses actual crimp . 

[0019] 

When for example latent crimp type conjugate fiber and it 
forms, when passing through drawing *thermal processing 
step , in orderusually for residual elongation of drawn fiber to 
become 15 - 50% ranges, it isadjusted. 

When residual elongation is small generally, when crimp 
when beingactualized, crimping ratio becomes large, but as 
for structure elastic recovery tendency which becomes small it 
can recognize, in addition, in comparison with 15% to make 
small it tries, there is a tendency where fluff , broken thread or 
other trouble with the stretching process increases. 

On one hand, when it exceeds 50%, when crimp being 
actualized, the crimping ratio becomes small, bulkiness 
decreases in regard to weave or knit material quality whichis 
acquired. 

[0020] 

Furthermore, as for drawing temperature , range of glass 
transition temperature -20deg C~+30deg C of poly 
trimethylene terephthalate isdesirable. 

After retracting spinning yarn , you draw stretching process , 
with separate step , orwithout retracting spinning yarn with 
extending classified by so-called ,continuing, with direct 
extending and it can apply whichever which youdraw, but 
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[0021] 

&fflg;Sltl*, 120 deg C-180 deg C $.X'(7> 
£W<J> 100 deg COj#;MXl!g$£5~12%0)$£ 

c<7)8#, ®&m#<Dftmmt> o~2.o%<&eii 

fri)CtA<»*L<, 36$i$$ 2.0%£iB;LTtt 

lfL<£$„ 

ftir&Jg* 0%, -r^t?*.H5i=KSlcTS>ft«iS 
-f Sir. flSmgit<D^A<*£<fc-&fc«), m 



[0022] 

Sroffi. ±iB<DS#&£<El*ani-f it 
SMill^itS, ffl^lS. 2OOO~4OOOm/#*iJt0) 
jI)ST'!|6^Lfc,#g*< 8O~2OO%SS0SP» 

lEiaj*E#*£g#^i$<5i!yDil-S;£j£fc 



[0023] 

caXSMiiii, v>7;ut-*-:£se, 2 t- 

{5$B#<D<g8*» TW(T/M)li, 25O00/(De) l/J ~39 
000/(De) ,/2 roa5HA<W*L<, 25000/(De) 1/2 JilT 

■efey>-^ 39000/(De) 1/2 ^Jgx^H^I-li . 



ffi^t— Ji-iSSl*. 140-200 deg C ttZo 
140 deg C 5fci»(Di§£ICli, SHrvl^SA^ 



2000-9-19 

poly trirriethylene terephthalate glass transition temperature is 
a range of 30 - 40 deg C, crystallization easily to advance 
with while it is a amorphous with passage of time damaging, 
Direct extending one is more desirable than another extending 
from thepoint of quality stabilization . 

[0021] 

As for heat treatment temperature , temperature to 1 20 deg 
C~180deg C with optimum , it isdesirable as clothing to 
adjust boiling water shrink ratio of 100 deg C of filament 
entirety 5- 12% ranges. 

When at time of this , relaxation ratio at time of thermal 
processing , itis desirable, to make 0 - 2.0% ranges, relaxation 
ratio exceeding 2.0%,grants, especially, elastic recovery and 
crimp case where it isactualized, as crystallization of 
polyester A which bears thermal shrinkage stress 
advancesbecause also relief of internal strain advances, weave 
or knit material after forming,revealing crimp with scouring 
*relax step , When it changes to structure which 3 
-dimensional bulkiness had weave or knit material , opposing 
to constraining force especially in regard to weave , it 
becomes difficult toreveal satisfactory bulkiness . 

Especially when thermal processing it does with relaxation 
ratio 0%, namely tensioned state ,because strain of internal 
structure becomes large, crimp case whereit is actualized 
because crimp development performance becomes high, it is 
desirable. 

[0022] 

Next, other than method which grants crimp to mechanical as 
the method which grants healthy crimp to latent crimping 
conjugate fiber , method the false-twisting of doing 
above-mentioned drawn fiber . Spinning it did with velocity 
of relatively fast velocity , for example 2000-4000m/min 
extent,you can list method etc where elongation drawing 
simultaneous false-twisting does 80 - 200% portion 
orientation unstretched fiber . 

[0023] 

this false-twisting is good with whichever of single heater 
system , 2heater system . 

As for number of false twists TW (T/M ) at time of false 
twist , 25000 / range of (De )<sup>l/2</sup>~39000/ (De ) 
<sup>l/2</sup> becomes desirable, when 25000 / it is below 
(De )<sup>l/2</sup>, being difficult to grant sufficient 
crimp , when on one hand 39000 /it exceeds (De ) 
<sup>l/2</sup>, frequency of occurrence of fluff, broken 
thread of processed yarn high. 

false twist heater temperature makes 140 - 200 deg C. 

When it is under 140 deg C, because heat set effect becomes 
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-#,200 deg c K»Mfi 



[0024] 
[0025] 

X^UB3tfd4Ci:(D«£Mitli, 30:70-70: 
30 A<Sl*0#<7)$^ttfcJ:i;t#b^5;l«^IS 
fta>jS**&BS"efcy*1*U: 40:60-60:40 <D«5 

fcx-zz>&. 0.5-20 t-- jusa 

[0026] 

[JtttM 

[0027] 

l.j#$g$(TC, 0 ) 

KttlC 50mg/de 0»**36MtT*-b»IC*#» 
y#!3000de <7>*-tz£0<6 0 

*-trftj£&s *-t<D— flllC 2mg/de+200mg/de CD 
ffi«£fi«U I #MftiB&<Dft£ Lo(cm)£j»] 

Jfcivp % 200mg/de <Z)£ra£|&£L 8mg/de <D£f 
«*fiffi(*fcfc%.K*4fcl* 10mg/de 0>*?» 
A<ftSr**l"a*<&)Lfctt«-C 100 deg C <7)3fc 



insufficient , the sufficient crimping ratio is rare. 

On one hand, when it exceeds 200 deg C, melt adhesion 
occurring, theroughness which possesses not yet untwisted 
part it becomes yarn of texture which is, it becomes 
insufficient ones concerning tenacity , crimping ratio , and the 
structure elastic recovery . 

Furthermore, false twist addition device can use false twist 
device of option such as spindle false twist device , frictional 
false twister , fluid false twist device . 

[0024] 

If as for fiber transverse section geometry of conjugate fiber 
of this invention which is detailed above,above-mentioned 2 
component are compounded in side-by-side type or eccentric 
sheath-core type ,it is not something which especially is 
limited, it can such as round , cocoon type , flat , different 
shape , hollow take cross section shape of option . 

Furthermore, it is desirable polyester B or C where heat 
shrink is lowregarding conjugate fiber of eccentric 
sheath-core type , to become sheath side and to require. 

[0025] 

As for compound weight ratio of above-mentioned polyester 
A and polyester B or C in conjugate fiber , 30: 70 - 70: 30 
being suitable from stability at thetime of yarn-making and 
point of latent crimping which is acquired,especially 40: 60 - 
60: range of 40 is desirable. 

Furthermore, it can set fineness of conjugate fiber , 
appropriatelyaccording to application , but, usually 0.5-20 
denier extent it shouldhave made. 

[0026] 

[Working Example (s )] 

Below, listing execution example, furthermore you explain 
this invention indetail. 

Furthermore, measured value in Working Example is 
something which was measureddue to following method . 

[0027] 

1 .crimping ratio (TC<sub>10</sub> ) 

Applying tension of 50 mg/d e on sample , it makes skein of 
the windup approximately 3000 de in skein frame . 

After skein drawing up, load of 2 mg/d e+200mg/d e load is 
done in the one end of skein , length L<sub>0</sub> (cm ) of 
1 minute passage later is measured. 

Next, load of 200 mg/d e is removed and load of 8 mg/d e the 
load with state (load of 10 mg/d e load being done to namely, 
sample , it is ) 20 minute is treated in boiling water of 1 00 deg 
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£&ttJ*LfcK#4l::?ltf 2mg/de+200mg/de (7) 
ff«£ft«U 1 0N«iBtt<Dft£ L,(cm)t« 

&^T\ 200mg/de (DVB£K£L« 1 #M«» 

tar-So 

TC, 0 (%)=(L r L 2 )/LoXlOO 



[0028] 

2.«it0flifi»ttiiifittfcci:i;tt»iaa* 
50mg/de »a**3^«tT*-biz»y % *-ba>- 

2mg/de <D««£AM+ % 20 0M 



[0029] 

(i)2o%#fti«»i±s]a*(TR 2 o)ffie»s$n 

KIMIlcK***ft 200mm ^-fe^Kf*. 



2(M0S»XK7NiftU ft£ 20%£t? 

*1*T,Jt*-S*d!l«*H<. 



* e ttZb* TR 20 li*aic<fcy*m*;lv&. 



TR 20 (%)=(20-e)/20xiOO 
(2)20%#fifttt*EHI*(WR2o) 



20%{$fiB#tt»[Hl«$li . TR 20 £#*>*B*I:: 

WR 20 (%)=i)XlSfl^T<7)®«/fffitt^T(D® 
«xl00 

[0030] 



C. 

After boiling water treatment it removes all load at once, 
natural drying does with 24hour free state . 

load of 2 mg/d e+200mg/d e load is done again in sample 
which the natural drying is done, length L<sub>l</sub> (cm ) 
of 1 minute passage later is measured. 

Next, load of 200 mg/d e is removed, length L<sub>2</sub> 
of 1 minute passage later ismeasured, crimping ratio 
TC<sub>10</sub> is calculated with next formula . 

TC<sub>l(K/sub> (%) = (L<sub>l</sub>-L<sub>2</sub> ) 
/L<sub>0</sub>X 100 

Furthermore, above-mentioned measurement does after 
compound crimp yarn producing 3 days or more after 
passage . 

[0028] 

elongation elastic recovery and work recovery ratio of 2.fiber 

First, applying tension of 50 mg/d e on sample , you took 
elastic recovery ratio for each elongation , in skein , applied 
load of 2 mg/d e on the one end of skein , did 20 minute crimp 
development treatment in boiling water , you did with 
thebelow-mentioned method making use of sample which 
whole day and night natural drying is donewith state which 
removes all load . 

[0029] 

sample fiber length 200mm set is done in tensile tester (1) 
with load which isnecessary in order at time of 20% 
elongation to remove elastic recovery ratio 
(TR<sub>20</sub> ) crimped form as initial tension . 

elongation it does with strain velocity of each minute 20%, it 
is a place where the elongation it does to elongation 20%, this 
time contracting conversely with thesame velocity , you draw 
stress -strain curve . 

While contracting, when stress becomes initial tension , when 
residual elongation isdesignated as the;ep, TR<sub>20</sub> 
is calculated by next formula . 

TR<sub>20</sub> (%) = (20 - ;ep) / 20 X 100 

(2) At time of 20% elongation work recovery ratio 
(WR<sub>20</sub> ) 

At time of 20% elongation work recovery ratio , when 
seeking TR<sub>20</sub>, from the stress -strain curve 
which is drawn is calculated with next formula . 

WR<sub>20</sub> (%) =contraction curve surface area X 
100 under surface area /elongation curve under 

[0030] 
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3.®1$g 30%*fcl* 40%#«MtlI]fW(SB3o* 
tzit SB 40 ) 

130 deg C <D»E*fe*!6U 160 deg C 

Jg^fcckl/^^lRKD-t+L-f+Llr 5.5cm x 30c 
m(DKKfr*3tt^J«-r*. 

KB*£±»Ofr*-eofr*K ISiStg£ 5cm £ 
LT. a«r«(tt«fra>^a«&Lt>$»<lcjB 

#ftaisa(jis l 1018-70 m%)s 

ft ioo%<D^aj£-e#ftU#Jt 30%*fcii 



SB 30 (%)=(30-£)/30xiOO 
[0031] 

[Xlkfl l]0.3 M%©afc**>£K«*!liL 

r****. a 1 t«-r*yixxiu a(* 1 & 

#)fccfctf tK'Jxx^u b c(* 2 /£#)£ 

160 deg C x 5 WIMIteJiLfca. -t+l-ftlttfi 
25mm © 1 H?;W-f hffiSAkff tt«ICT 26 

0 deg c -eauiu ttuskB5j*»(D*u^-at 

j£t"5K& 0.25mm 0-7>KA O.5Omm(L)0fp] 
frl^ofc 2 flCDPtttft^b^n^tlttttiL. 
»ft&*SE#aa>tt**ft<D5 f -— 75de/ 
36f £fc4<k3ttai*$M»U PtTTS 9cm 
-100cm IC»ltfc**tJfr»lBA^& 25 deg C 

T-s^»afc*L*!). a»{***(opu)# 0. 

25-0.4 M%<D«Bifc*<fc3lc»IH£tt4L 
fcft, 1500m/»(DiiJtT*5lfl»y#^l»ofco 



»6*lfc*SH***E#aS60 deg CICTE 
#U 120 deg C©*WSt-*H&Hl*T-fe? 
hUffifaaS 600m/min |CT 75de/36f fl)?^ 

B7-f5»htffl^rB»ft 80g/m 2 
ttfcftlSUSS 130 deg C TfSfefeLfco 



[0032] 



3. weave 30% or 40% elongation elastic recovery ratio 
(SB<sub>30</sub> or SB<sub>40</sub> ) 

greige goods is drawn up from yarn , after scouring 
♦relaxation treatment , high pressure stain ofl30 deg C is 
administered, final set is done with 160 deg C, finish blacks. 

warp yarn and weft yarn direction test piece of 5.5 cm X 
30cm is drawn up 3 respectively. 

test piece with upper part clamp with bottom clamp clamp and 
the low speed elongation measurement method (JIS LI 01 8-70 
conformity), namely elongation it does with strain velocity of 
each minute 100% withclamp and test width as 5 cm , 
including initial tension (unnatural wrinkle of test piece is 
excluded load which is necessary), the elongation 30% or it is 
a place where elongation it does up to 40%, this 
timecontracting conversely with same velocity , you draw 
stress -strain curve . 

While contracting, when stress becomes initial tension , we 
assume, that residual elongation is designated as the;ep, we 
are calculated with next formula warp *fill direction as even. 

SB<sub>30</sub> (%) = (30 - ;ep) / 30 X 100 

[0031] 

polyester A which [Working Example 1 ] contains titanium 
dioxide of 0.3 wt% shows in Table 1 as whitener , (first 
component ) and after 160 deg CX 5 hours drying polyester B 
or C (second component ), with the single shaft full flight type 
melt extruder of respective diameter 25mm it melts with 260 
deg C, aflerdischarging it discharges respectively from 
discharge hole of 2 diameter 0.25mm diameter -land length 
0.50mm (L ) which forms side-by-side type cross section 
which polymer stream of both components connects inpoint to 
face, In order obtaining * and others * for denier of composite 
yarn after drawing to become 75 de /36f, from cross-blow 
cooling tube which adjusts the extrusion amount , provides in 
lower 9cm -100cm under spinneret blowing air of 25 deg C 
with velocity of 0.2 m/sec , cooling and solidification doing 
discharged polymer , in orderfor finish amount of deposition 
(OPU ) to become range of 0.25 - 0.4 weight %, after granting 
finish , take up it retracted with velocity of 1 500 m/min . 

Drawing unstretched fiber which it acquires with drawing 
temperature 60deg C, set it didmaking use of noncontact 
heater of 120 deg C, drew up filament of 75 de /36f with 
drawing velocity 600m/min . 

It drew up taffeta weave of basis weight 80g/m<sup>2<ysup> 
making use of said filament , stain did with temperature 
130degC. 

Result is shown in Table 1 . 
[0032] 
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[Table 1 





a* i fii ft 


58 2 £ # 


g/de 


m 

X 


TC10 
% 


T820 
I 


mo 

X 


SB30X 


3*^ kg 










PTMT 


0. 86 


50 


PTMT 


0.86 


50 


4. 0 


36 


0.2 


98 


60 


45 


29.9 


&& 




PTMT 


0. 86 


50 


0.01iolfcrOT£fi£-PTMT 


0.86 


50 


3.6 


36 


0.6 


98 


91 


48 


27.8 






PTMT 


0. 86 


50 


O.05ao l*TMA&ffi£ PTMT 


0.10 


50 


3.7 


35 


4.6 


95 


56 


81 


10.8 






PTMT 


0.86 


SO 


O.08iol«rMPMS^PTMT 


0. 86 


50 


3.7 


38 


5.3 


94 


62 


94 


9. 76 






PTMT 


0. 86 


70 


0. lnomiff PTMT 


0. 86 


30 


4.1 


33 


6.2 


93 


64 


96 


10.5 






PTMT 


0. 86 


8Q 


Q. 2aolXTOA#a£ PTMT 


0. 86 


20 


4.0 


38 


1.8 


95 


58 


68 


19.8 


&*? 




PTMT 


0. 86 


50 


0,!5nolXrMP»B^ PTMT 


0. 88 


50 


S.1 


29 


2.1 


42 


29 


33 


24. 5 






PTMT 


0. 86 


50 


PET 


0. 64 


50 


16 


33 


3.7 


28 


17 


23 


35.6 


a*? 




PTMT 


0.9E 


50 


PTMT 


0. 84 


50 


4,0 


32 


2.0 


93 


65 


55 


27.8 




10 


PTMT 


1.0 


50 


PTMT 


0. 83 


50 


a.9 


35 


4.0 


91 


68 


92 


13.4 




11 


PTMT 


1.0 


60 


PTMT 


<X6 


40 


3.2 


36 


2.8 


74 


43 


56 


28.9 





[0033] 

±u%fr*wt>frte±o\z. mm no.i fccti/ 2 

tfZLWz&iz % mmmtf>i^<s®m<b 30% 
®%#\zim&m®zvw&m}tftei*tiz> 



mm N0.3. 4, 5s 6 ico^xii, **T)Wf$.n 
-*.iti* N0.7 \t,£mf£fttfm\izmm£ 

N0.8 (7) PTMT t PET (D*g£|$$t IC 
PET<0*+$Kc£#tt@ffittfifc££l&LT. *SS§ 

<&u . Lt^t, m^w&it. mm&frtL 

No.9 ICglLTIi , PTMT 



[0033] 

As been clear from above-mentioned chart, as for experiment 
No.l and 2 ,because shrinkage behavior suppression of 
second component which is pasted together is scanty, the 
crimping ratio is small, at time of 30% elongation of weave to 
nonelastic region because you can do elongational 
deformation , stress is high, recoverability talent being 
insufficient , is easy to become cause of wearing fatigue as the 
residual strain . 

Concerning experiment No. 3, 4 , 5, 6 , because elastic 
recovery and contraction suppression of second component 
are satisfactory with copolymer component (There are times 
when it calls below crosslinking component . ) which 3 or 
more possesses esteriflable functional group , as satisfactory 
crimping ratio is shown, also elastic recovery performance of 
the weave is fully . 

On one hand, as for experiment No. 7, crosslinking component 
is added by excess , the tenacity , and crimping behavior , 
poly trimethylene terephthalate of fiber which is acquired 
because fiber pulling behavior is impaired, (PTMT ) also 
original structure elastic recovery has been impaired. 

In addition, elastic recovery , heat shrink of both because of 
different , has thesatisfactory crimp development 
performance , regarding PTMT of experiment No.8 and 
conjugate fiber of PET , but reflecting insufficient elastic 
recovery performance of PET , exceeding extension and 
retraction region with crimped form , case where it 
administers elongation , elongation elastic recovery ratio and 
elongation work recovery ratio considerable decoy, therefore, 
as for weave elongation , areremembered as wearing strain . 

In addition, satisfactory crimped form is acquired because 
elongation viscosity difference of PTMT is insufficient in 
regard to experiment No.9, and *, at time of30% elongation of 
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No.10 [Cfc^T Its 0.4 



[0034] 

mmm 210.3 aa%<DK^^^>$§e^s«ji:L 

T£^82|C^-ffiM£#j£#£l60 deg 

c x 5 mm&,muz'& , -tft^Bg 25mm <d 1 
$fi7;u^5-rh§!^li»ttiL^[cr 260 deg c 

§g&# 150de/48f <t£&<fc5ttffia£ig6U □ 
£TT* 9-100cm [CigltfcHl^t^JPtiS^b 
25 deg C 0.2m/»(DJiJtT*P>:$^lt 

(OPU)# 0.25-0.4 M%0>©H<hfc:££?l;:;4 
mtt*Uz&, 2500m/#<D&JtT*SIIfcy#£ 



S*Sff*^V>^;Ut-^-^iC(SJSl80 d 
eg Cxt-$-fi 1.6m CD IE Igftit 

$ffll^T,ffij^yiS(T/M)=29000~32500/(De) 1/2 

ffi?§*(Tl)* flt*&(T2)<DS*lt(T2m)*< 0.9 

ISU 150de/48f <D»8*£ttJ*Lfc. 



ZZX\ De 14, K2ftt07^f7>f7^h 
[0035] 

20g/m 2 <Dttfe£ftj£U UttWftlslMoa 



weave to nonelastic region because you can do elongational 
deformation , the stress is high, is easy to become cause of 
wearing fatigue as the residual strain . 

On one hand, intrinsic viscosity difference 0.4 because it is 
large, elongation viscosity difference is largeregarding No. 10, 
deficiency of spinning condition being remarkable, the fluff , 
broken thread often happens. 

[0034] 

[Working Example 2 ] It contains titanium dioxide of 0.3 wt% 
as whitener , after 160 deg CX 5 hours drying both polymers 
component which is shown in Table 2 , with single shaft full 
flight type melt extruder of therespective diameter 25mm it 
melts with 260 deg C, spinneret which can form the 
eccentricity sheath core cross section (polyester A becomes 
sheath requires ) and it discharges from side-by-side type 
spinneret which is used with the Working Example 1 , In order 
for compound crimp yarn after drawing simultaneous 
false-twisting tobecome 1 50 de /48f, from cross-blow cooling 
tube which adjusts extrusion amount ,provides in lower 
9~100cm under spinneret blowing air of 25 deg C with 
velocity of 0.2 m/sec , cooling and solidification doing 
discharged polymer , in order for finish amount of deposition 
(OPU ) to become range of 0.25 - 0.4 weight %, after granting 
the finish , take up it retracted with velocity of 2500 m/min . 

In order said unstretched fiber with single heater system 
(noncontact heater of temperature 180deg CX heater long 1.6 
m ), quantity of false twist (T/M ) = 29000- 32500 / inside 
range of number of false twists which is calculated with 
(De )<sup>l/2</sup>, tension before false twist disk (Tl ), 
for tension ratio (T2/T1 ) of (T2 )after tension to become with 
0.95 making use of false twist unit (TEMCOsupplied ) of the 
urethane disk , adjusting false twist disk velocity , it 
administered processing, drew up the crimp yarn of 150 de 
/48f. 

Here, De shows multifilament denier after false twist 
drawing . 

[0035] 

It drew up weave of basis weight 220g/m<sup>2</sup> of 
twill tissue making use of thecompound crimp yarn which it 
acquires, used for measurement of the weave elongation 
recovery . 

In addition, with following computational formula , it 
calculated rectangularity and thedegree of eccentricity in 
regard to eccentric sheath-core type conjugate fiber , stated in 
Table 2. 

short diameter inside long diameter /cross section inside 
rectangularity =cross section 
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fii&a=(1f*MeBriilit>£a7ttlibni]E 
x 1/2) 

[0036] 

c« 2] 



Degree of eccentricity = (conjugate fiber cross section center 
of gravity and core center of gravity interval ) / (long diameter 
X 1/2) 

Result is shown in Table 2 . 

[0036] 

[Table 2 ] 
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[0037] 

As been clear from above-mentioned chart, No. 12 is 
somethingwhich conjugate fiber which forms cocoon type 
cross section which is compounded to side-by-side type 
false-twisting is done, but because completely same polymer 
of characteristic is compounded, crimped form being 
insufficient , at time of weave elongation ,being drawn to 
nonelastic region , residual strain quantity is large. 

On one hand, experiment No. 13, 14, 15 consists of compound 
cross section which possessesdegree of eccentricity and 
rectangularity which are shown in Table 2 , the crosslinking 
component which fills up required property of this invention 
optimum quantity because it iscopolymerized, shows 
satisfactory crimping ratio and weave elongation elastic 
recovery ratio at timeof high elongation which accompanies 
that. 

But, ethyleneglycol (C<sub>2</sub>G ) is copolymerized 30 
mole % , when intrinsic viscosity difference 0.15 the second 
component which is is used for core side , (experiment 
No. 1 6 ), because structure elongation elasticity of the PTMT 
inhibition it is done, removing drawing behavior with crimped 
form , resultand sufficient elongation elastic recovery which 
measured elongation elastic recovery ratio TR<sub>10</sub> 
are not acquired, weave elongation elastic recovery is 
insufficient attendant upon that. 

[0038] 

[Effects of the Invention ] 

According to conjugate fiber of this invention which is 
expressed above, the stretchability and texture which are 
superior are held, furthermore latent crimping behavior 
polyester conjugate fiber and polyester compound crimped 
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fiber which are suited for one for extension and retraction 
weave which is superior in wearing fatigue property can be 
offered. 
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